We apply the set theory to investigate the patterns of market returns associated with three market anomalies to explore their relationships: (1) the accruals anomaly (ACC), and (2) two manifestations of the value/glamour anomaly: the cash flows-to-price (CFOP) and the book-to-market anomalies (BM). The purpose is to determine whether these are truly unique anomalies caused by different factors or whether they are manifestations of the same underlying phenomenon. The results suggest that although the accruals anomaly shares some factors with the CFOP and BM anomalies, the accruals anomaly has characteristics unique and separate from the two value/glamour anomalies. Keywords: Accruals anomaly, Value/glamour anomalies, Incremental portfolio returns, Combined portfolio returns 1. Introduction We investigate the market returns associated with three market anomalies: (1) the accruals (ACC) anomaly, and (2) two manifestations of the value/glamour anomaly: the cash-flows-to-price (CFOP) and the book-to-market (BM) anomalies. By examining the market returns generated from these three anomalies, we investigate whether the ACC and value/glamour anomalies are unique anomalies or just a function of the same anomaly generated from different fundamentals. The findings of this study enhance our knowledge on whether these anomalies, facilitating future research on the factors that creates the anomaly. Desai, Rajgopal, and Venkatchalam (2004) investigate the relation between the ACC and CFOP anomalies. They compare ACC with CFOP to determine whether ACC has incremental association with future returns after controlling for CFOP. Desai, Rajgopal, and Venkatchalam (2004) find that investing strategies relying on ACC no longer produce significant abnormal returns after controlling for CFOP and infer that the ACC anomaly is actually a manifestation of the value/glamour anomaly. However, previous studies (Barth and Hutton, 2003; Collins and Hribar, 2000) suggest that in order to infer whether two anomalies are driven by the same underlying factors, one must estimate both the incremental and the combined return predictive power of the two anomalies. It is not feasible to determine the relationships between two market anomalies by looking solely at whether one has incremental return predictive power over the other. Both the incremental and combined returns need to be estimated. This study adopts the methodology based on set theory as suggested in prior studies (Barth and Hutton, 2003; Collins and Hribar, 2000) to investigate whether the ACC is the same phenomenon as the value/glamour anomaly. We find that although the ACC anomaly shares some common factors with the BM and CFOP anomalies, it differs substantially from these two anomalies. These findings suggest that the ACC anomaly is essentially a different phenomenon from the value/glamour anomaly. These results contribute to the market anomaly research. First, it extends Desai, Rajgopal, and Venkatchalam (2004). This study examines the combined return predictive power of the ACC and CFOP anomalies in addition to their comparative return predictive power. Furthermore, while Desai, Rajgopal, and Venkatchalam (2004) www.ccsenet.org/ijbm
conduct their tests using only 12-month ahead portfolio returns, this study examines the 12, 24 and 36-month ahead portfolio returns. Since the mispricing reversion process may last several years (Lakonishok, Shleifer, and Vishny, 1994; La Porta, Lakonishok, Shleifer, and Vishny 1997) , tests based on multi-year future returns would be expected to examine more aspects of the issue than tests based on only one-year ahead returns. Second, the higher abnormal returns generated by trading strategies using the combined return-predicting power of certain anomalies present a potentially profitable investment tool. The rest of the paper is organized as follows. Section 2 and 3 review relevant literature and discuss research methodology. The fourth and fifth sections describe test results and conduct supplemental analysis. The last part of the study discusses conclusions and implications.
Literature Review
Market anomalies refer to situations in which trading strategies earn abnormal returns based on current known information, such as the accruals and the book to market ratio. There is a significant body of literature that identifies market anomalies. Sloan (1996) shows that firms with low accruals earn positive future abnormal returns, while firms with high accruals earn negative abnormal returns. Fama and French (1993) and Lakonishok Shleifer, and Vishny (1994) document the positive association between the BM ratio and future stock returns. Desai, Rajgopal, and Venkatchalam (2004) document the positive association between the CFOP ratios and future stock return. The BM and CFOP anomalies are generally classified into the value/glamour anomaly. Value/glamour anomalies refer to the phenomenon well documented in finance literature that stocks with high ratios of fundamental measures of firm performance to price (value stocks), such as BM and CFOP ratios, earn higher returns than stocks with low ratios (glamour stocks). Researchers have provided various explanations for the observed violations of market efficiency. Fama and French (1993 and 1998) argue that the abnormal returns for the investment strategies are compensation for risk, while other researchers (Kothari and Shanken, 1995; Kothari, Shanken, and Sloan, 1995; Kothari, Sabino, and Zach, 2005) suggest that the previously documented associations between some information variables and future returns may be caused by survivorship bias and data trimming. However, accounting and finance researchers have reported consistent and robust evidence that suggests that investors may not use all information efficiently in assessing firms' performance and future prospects. La Porta, Lakonishok, Shleifer, and Vishny (1997) document that the BM ratio have significant association with future returns even after controlling for various risk proxies and that a significant portion of the future returns occurs around subsequent earnings announcements. As to how these apparent market anomalies could persist for such a long time even after they become well-documented, Ali, Hwang, and Trombley (2003) find that the BM effect is greater for stocks with higher idiosyncratic return volatility, higher transaction costs, and lower investor sophistication, suggesting a market-mispricing explanation for the anomaly. Their findings are consistent with the Shleifer and Vishny (1997) thesis that risk associated with the volatility of arbitrage returns deters arbitrage activity and is an important reason why the anomaly is not arbitraged away. Prior research also examines the relations among the market anomalies. For example, Collins and Hribar (2000) and Barth and Hutton (2003) provide evidence that the accrual anomaly and the post-earnings announcement drift anomaly (analyst earnings revisions and the accrual anomaly) are different phenomena. Desai, Rajgopal, and Venkatchalam (2004) investigate the relation between the accruals anomaly and the cash flows anomaly and suggest that the accruals anomaly is a manifestation of the value/glamour anomaly.
Methodology

Illustration of Relationships between Market Anomalies
Utilizing set theory to motivate the discussion, the current study investigates relations between different market anomalies. This approach is illustrated in Figure 1 . For discussion purposes, assume that there exists two market anomalies, A and B. Three types of relationships are diagrammed. We define a Type I relationship as one in which the sets of factors associated with abnormal returns related to anomalies A and B are unique to each anomaly and each anomaly is regarded as a distinct phenomena. In terms of set theory, A B    (the null set). An investment strategy that combines the set of factors of anomalies A and B is expected to generate higher abnormal returns (i.e. the combined returns) than those generated by a trading strategy utilizing the set of factors associated with A or B independently. However, controlling for the set of factors generating abnormal returns associated with anomaly B does not affect the abnormal returns generated from a trading strategy utilizing the set of factors associated with anomaly A, and vice versa (i.e. the incremental returns A trading strategy that combines the sets of factors associated with A and B generates significantly higher abnormal returns than the returns generated by a trading strategy utilizing the set of factors associated with A or B independently. On the other hand, controlling for A reduces the abnormal returns generated by the trading strategy based on B, and vice versa. One thing to note is that after controlling for B (A), the returns for the trading strategy based on A (B) may be significant or insignificant, depending on whether the subset of factors associated with A (B) above and beyond the common set of factors is substantial or not (i.e., whether the set of factors in [
From the above discussions, it can be seen that it is not possible to differentiate among the three types of relationships only by examining the incremental abnormal returns. For example, Desai, Rajgopal, and Venkatchalam (2004) find that the strategy based on ACC did not produce significant abnormal returns after controlling for the power of CFOP. Their finding could reflect either a Type II or a Type III relationship between ACC and CFOP. Only by measuring both the incremental and the combined returns, one can determine whether the ACC and CFOP anomalies have a Type II relationship (i.e. the ACC and CFOP anomalies are different manifestations of the same underlying phenomenon) or Type III relationship (i.e. the two anomalies share some common factors, but differ significantly from each other).
Research Methodology
The relations between market anomalies are tested with portfolio hedge returns. The hedges used in market anomaly studies are basically zero-investment strategies that are implemented by short selling a portfolio of firms and using the proceeds of the short sales to invest simultaneously in another portfolio. Significant hedge returns reflect the return predictive power of the investment strategy. Following Lakonishok, Shleifer, and Vishny (1994), sample firms are grouped into quintile portfolios at the end of June each year based on the values of the accounting ratios: ACC, BM, and CFOP. Quartile 1 contains firms with the lowest values of the ratios, while quintile 5 contains firms with the highest values of the ratios. Three hedge strategies, including (1) the basic hedge, (2) the non-overlap hedge and (3) the combined hedge, are adopted to test the relations among the market anomalies. To control for potential differences in risk among the portfolios, size-adjusted buy-and-hold portfolio returns are used instead of raw returns. Following Sloan (1996) , size-adjusted portfolio returns over the next 12, 24 and 36 months are calculated as the equal-weighted average of firm-specific size-adjusted returns. Firm-specific size-adjusted return is obtained by subtracting from a firm's buy-and-hold return the average return earned on a portfolio of firms with similar market capitalization. The size-matched portfolios are based on size deciles provided by CRSP. The basic hedge is a simple strategy that utilizes the set of factors associated with one information variable. For example, to implement the basic hedge based on the CFOP ratio, firms are sorted into quintile portfolios according to values of CFOP in ascending order. Since prior studies find that firms with low (high) CFOP values tend to earn negative (positive) abnormal returns, the strategy is implemented by taking a short position in (i.e. short-sell) firms in the 1 st CFOP quintile, and a long position in (i.e. buy and hold) firms in the 5 th CFOP quintile.
The combined trading strategy combines the sets of factors associated with two information variables to estimate the combined abnormal returns for two anomalies. For example, to measure the combined abnormal returns of the ACC and CFOP anomalies, sample firms are sorted into quintiles according to ACC and CFOP, independently. Since prior studies find that firms with low (high) ACC tend to earn positive (negative) abnormal returns and that firms with low (high) CFOP tend to earn negative (positive) abnormal returns, the combined hedge strategy is implemented by taking a short position in firms that are simultaneously in the 5 th ACC quintile and the 1 st CFOP quintile, and a long position in firms that are simultaneously in the 1 st ACC quintile and the 5 th CFOP quintile.
The non-overlap hedge strategy assesses the incremental abnormal returns associated with one anomaly after controlling for the set of factors associated with another anomaly. For example, to test whether ACC produces any significant abnormal returns above and beyond that of CFOP, the nonoverlap hedge strategy is executed by taking a short position in firms that are in the 5 th ACC quintile but not simultaneously in the 1 st CFOP quintile, and a long position in firms that are in the 1 st ACC quintile but not simultaneously in the 5 th CFOP quintile. The abnormal returns yielded by this strategy reflect the incremental returns of the ACC anomaly above and beyond the CFOP anomaly.
Description of Data and Test Results
Sample Selection Criteria
The study uses all US non-financial firms from 1978 to 2004, which meet the following data availability requirements: (1) have all the COMPUSTAT annual industrial file data items necessary to calculate the three ratios, i.e. ACC, BM, and CFOP; (2) have CRSP monthly returns for the 36 months after portfolio formation date on June 30 each year, stock prices and shares outstanding for end of June and December. The final year of the sample is 2004, because 36 months of CRSP stock returns following the portfolio creation are required to calculate portfolio returns. Firms that switch exchanges are traced to their new exchange listings and retained in their original portfolios. The proceeds, if any, from firms that drop out over the holding period are equally assigned to surviving firms in the same portfolio. Some firms have extremely low book values and/or earnings that would skew the distribution of the ratios. To eliminate these outliers, firms with negative book values of equity, ROEs with an absolute value higher than 100% and stock prices lower than $1 are eliminated from the sample.  ACC refers to firms' prior year accruals deflated by prior year total assets (COMPUSTAT data item 60). Accruals are measured using the balance sheet method as in Sloan (1996) . Accruals = (∆CA -∆Cash) -(∆CL -∆STD -∆TP) -Dep (1) Where ∆CA is change in current assets (COMPUSTAT data item 4); ∆Cash is change in cash (COMPUSTAT data item 1); ∆CL is change in current liabilities (COMPUSTAT data item 5); ∆STD is change in debt included in current liabilities (COMPUSTAT data item 34); ∆TP is change in income taxes payable; Dep refers to depreciation and amortization expenses (COMPUSTAT data item 14). In other words, the accruals defined here are actually changes in working capital minus depreciation and amortization expenses.  As in Desai, Rajgopal, and Venkatchalam (2004) , CFOP refers to firms' prior year cash flows from operations deflated by current year June 30 market value of equity from CRSP. Cash flows from operations are operating income after depreciation (COMPUSTAT data item 178) adjusted for the above-defined accruals.  BM refers to firms' prior year book value of equity (COMPUSTAT data item 60) deflated by current year June 30 market value of equity from CRSP.
Test Results
The 12, 24 and 36-month size-adjusted returns for the basic hedges based on CFOP, BM, and ACC are listed in Table 1 . The ACC strategy produces abnormal returns of 5.7%, 8.3% and 9.9% over the 12, 24 and 36-month periods, respectively. The CFOP strategy produces similar levels of hedge returns to the ACC strategy. Although the BM strategy fails to produce significant returns in the 12-month period, it generates significant abnormal returns of 8.8% and 13.3% over the 24 and 36-month periods.
Insert Table 1 about here  Table 2 contains the test results on the relationships of the three anomalies. In Panel A, the 12, 24 and 36-month combined returns of ACC and CFOP are 9.0%, 13.0% and 18.0%, which are significantly higher than the basic hedge returns of either ACC or CFOP. The 12, 24, and 36-month nonoverlap hedge returns for ACC (CFOP) are 2.0%, 3.4% and 1.9% (1.6%, 0.3% and 3.7%) respectively, which are significantly lower than the basic hedge returns of ACC (CFOP). The test results indicate that ACC has a Type III relationship with CFOP. In other words, although ACC has some similarity with the other three anomalies, it differs significantly from CFOP. Panel B presents the test results on the relations between ACC and BM. The combined returns for ACC and BM are significantly higher than the basic hedge returns. The nonoverlap hedge returns for ACC and BM are all significantly lower than their basic hedge returns. The overall evidence suggests that, while the ACC anomaly has some common factors with the CFOP and BM anomalies, there are substantial differences between the ACC anomaly and the other anomalies. The results suggest a Type III relationship between the ACC anomaly and the BM and CFOP anomalies.
Insert Table 2 about here 5. Sensitivity Analysis
Effect of Deflators on Hedge Returns
ACC is deflated by total assets, while BM and CFOP are deflated by market price. It is reasonable to question whether the difference between the ACC anomaly and the other two anomalies is caused by the different deflators rather than by the information sets contained in these ratios. To test whether the relations between the ACC anomaly and the BM and CFOP anomalies are mainly driven by the deflators, ACC is replaced with ACCP, where ACCP is the ratio of total accruals divided by market value of equity. Consequently, ACCP has the same deflator as BM and CFOP. As shown in Panel A of Table 3 , the 12, 24 and 36 month combined hedge returns of ACCP and CFOP is 8.9%, 11.8%, and 16.9%, respectively. The combined 24 and 36-month hedge returns are significantly higher than the basic hedge returns for either ACCP or CFOP. On the other hand, the 12, 24, and 36-month non-overlap returns for CFOP after removing for the effect of CFOP are 1.6%, 1.1% and 2.2% respectively, significantly lower than the basic hedge returns for CFOP. The 36 month return for CFOP after removing for the effect of ACCP are also significantly lower than the 36 month basic hedge return for CFOP. The pattern of the combined and non-overlap hedge returns for ACCP and CFOP indicates that ACCP differs substantially from CFOP, although there are some similarities between ACCP and CFOP. Test results in Panel B are similar to those in Panel A. Overall, ACCP demonstrates the same type of relationship with BM and CFOP as ACC. The results in Table 3 indicate that the relations between ACC and the BM and CFOP anomalies are not driven by the deflators.
Insert Table 3 
about here 5.2 Effect of Portfolio Size on Hedge Returns
While the combined hedges of ACC with BM or CFOP produce higher returns than the basic trading strategies, there are fewer firms in the trading portfolios in the combined hedges than in the basic hedges. For example, the combined hedge of ACC and CFOP sells short a portfolio of 4 561 firms with high ACC ratios and low CFOP ratios, and buy a portfolio of 3 072 firms with low ACC ratios and high CFOP ratios. The basic hedges for ACC and for CFOP have about 7 800 firms in each of the portfolios. Since smaller portfolios may consist of firms with more extreme values of ACC or CFOP ratios, it is unclear whether the higher combined returns are mainly due to the combined information sets of ACC and CFOP or due to the fewer numbers of firms in the combined hedge portfolios. Thus, we construct basic hedge portfolios with the same numbers of firms as in the corresponding combined hedge portfolios and compare the combined hedge returns with the basic hedge returns obtained with matched size portfolios. In Panel A of Table 4 , the combined hedge of ACC and CFOP sells short a portfolio of 4 561 firms and buy a portfolio of 3 072 firms. A corresponding basic hedge for ACC is constructed to sell short a portfolio of 4 561 firms and buy a portfolio of 3,072 firms. This basic hedge for ACC with matched portfolio sizes generates 12, 24, and 36-month returns of 5.1%, 9.6%, and 9.1%, which are significantly lower than the combined hedge returns. Similarly, the basic hedge for CFOP with matched portfolio sizes produces 12, 24 and 36-month returns of 5.7%, 7.3%, and 11.0%, significantly lower than the combined hedge returns for ACC and CFOP. In Panel B, the combined hedges of ACC and BM also produce higher returns than the basic hedges with matched portfolio sizes in most cases. These findings suggest that the higher combined hedges returns are mainly produced by utilizing the richer information sets rather than by forming portfolios with fewer firms.
Insert Table 4 about here 6. Conclusion This study investigates whether the ACC anomaly can be classified as the same type as the BM and CFOP anomalies. We find that although the ACC anomaly shares some common factors with the BM and CFOP anomalies, it differs significantly from these two value/glamour anomalies. This study does not test the specific source of market inefficiencies. This is a common limitation with studies on relationships between different market anomalies (Basu, 2004) . Another limitation is that the size-adjusted returns used to proxy for abnormal returns may not fully adjust for the risk associated with the investment strategies and ignore transaction costs. However, since the study focuses on comparative magnitudes of the investment strategies and the potential bias with the measured investment returns is likely to be in the same direction for all strategies, the omission of transactions costs should not affect our conclusions about the relationships between the market anomalies. References Ali, A., Hwang, L., & Trombley, M. (2003 to firms' prior year accruals deflated by prior year total assets; BM refers to firms' book value of equity deflated by market value of equity; CFOP refers to firms' prior year cash flows from operations deflated by current year June 30 market value of equity from CRSP. *, **, *** refer to significance at 10, 5, and 1 percent levels, respectively. The statistical test is Wilcoxon signed rank non-parametric test. A and B share common factors. Neither A or B contains significant subset of factors above and beyond the common factors.
A and B share common factors. A contains a significant subset of factors above and beyond the common factors, but B does not.
